INTRODUCTION
Power law relationships which describe how visual experience varies with the magnitude of the physical stimulus (Stevens, 1970) have only occasionally been found to describe the relationship between the responses of retinal cells and stimulus intensity (Easter, 1968; Stone & Fabian, 1968; Grusser, 1971; Levine & Abramov, 1975; Enroth-Cugell & Harding, 1980) . The physiological experiments which suggest power law relationships have three things in common: (a) they use a common methodology; and (b) they conclude that the exponential in the power law realtionship is about 0.5; and (c) they have been done on retinal ganglion cells. In this paper we show that the same methodology applied to turtle cones leads to the same conclusion (i.e. power law with 0.5 exponent). In a companion paper we show that the apparent square-root compress is due not to the relationship between stimulus intensity and the photovoltage in a single cone but arises out of local saturation and recruitment of scattered light responses.
In turtle cones the hyperpolarixing responses depend on both the intensity and the spatial extent of the light stimuli. At least two YTo whom cormspondancc should be addressed.
physiological mechanisms are involved: a local transduction mechanism and a coupling network mediating lateral interactions between cones. In addition, horizontal cells feed back onto cones, but their effects are noticeable only when large and bright stimuli are used and are negligible for the type of stimuli we report here (Baylor, Fuortes 8c O'Bryan, 1971; Baylor & Hodgkin, 1973; Baylor, Hodgkin & Lamb, 1974; Lamb & Simon, 1976) .
In order to measure how cones in a coupled network respond to variations in stimulus intensity we have applied a technique called additive conjoint measurement (Debreu, 1959; Kruskal, 1965; Krantx, Lute, Suppes & Tversky, 1971; Krantz, 1973) . The approach is similar in concept to the one used by Easter (1968) and others to study intensity coding at the ganglion cell level. When applied to cone response the technique theoretically allows one to infer the local intensity coding which occurs prior to the spatial interactions between coupled cones. This local intensity coding, which we call excitu&~, is not easily measurable in an intact retina. Even when using a small stimulus focused on the impaled cell the intracellulrrly recorded hyperpolarizing response does not provide a direct measurement of the excitation signal since light always scatters to adjacent coupled receptors. Nonlinear-i&s such as voltage-dependent
